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5 geoosly be used for providing conditioningZ^ms to fahS? h k composition which can advanta- 

In the treatment of fabrics inVZ^^te!, f • ^ '^^^'^ ^ O'Ver. 

agents. For instance. Im:"! aToLtg^l^fl Ti^^^^^^^ V'' °" °^ 

commingle fabrics in a tumble dryer with TSbte sL 1 " ' 204 to 

agent. In commingling fabrics withTmpZatedlbs^atS h! ' """"""^ fabric-conditioning 

10 not be evenly distributed. Furthermore The commSS^; ITTk' ' "^"^ -"^V 

the separation of the substrate frl Se Z rln ^ "^'^ i-^Pregnated substrates requires 
using flexible substrates, this s^ZtoTo^erL^Zr"" 

located. separation is often time-consuming in that the substrates cannot readily be 

. and US JS^rto'^Jset:^^^^^^^^^^ ^ instance in 3B 2 066 309 

to the tumble dryer wall. The propos JariL 

difficult and costly to produce. oL p opo^ sucrasS^S^rl '^"^^^ 

"^^ris"r^ort^"r?^^ 

. can ~;y°r=~^^^ 

mentioned complex attachment syJems ^ ""^ "«®<1 »»» above- 
more" iTeVcffol trelES^Vr^^^^^^^^ - P^^^'-V ^ -d during 
is an Object of the present invent o fJolT^r^J^^ ' 

« indication of the moment of functional exhauZ Ji *e S ^'"^ ^''^"'^ ''"^ 

redu?; dCt pr:C ^i^'TriTV''^ ^ P''VS.':al stability 

substrate to conditioning 4St ""^"""'"^ "S^"'" •^'^'^^^ P^^^'ble weight ratios of 

30 ~?a\::cCS>::rri^^^^^^^ -P^- a combination of a 

volume of more than 90% and a cTcount'II ml^f ,=T*'"^ ' P°™"' '"^'^"^ "^^^S a void 
composition comprising a fabriciinlnUatel? ™ '^brie-conditioning 

considerably lower cell count Z 7Sj^<Sl^.^.T t ' '^"""'^ '"^^ P"'"'^^"^''^ have a 
is believed that, contrary to «w teioT«,l» . * '^"^°"9h not yet fully understood, it 

tf-e present invention. W^lS a^e be eS^rir '^^ ''^ ^ ^ ^ 

dripping, decrea^d physical stability Ind Zs^aZZl X ^''y- '"^^^^^^ 

lower cell count will generally not resS in Lntnf ^ °* ^ conditoning agent. Furthermore, a 
tumble dryer, which is an im^i t "S^Se^ T'TT ^"^^""^ °* *° ^""^'^^'^ 

The use of conventional woven ornnn 1 J """^'"^ '° P™'«"* '"''^"tio"- 
tumble dryer is also kn^ inTra,? ^l^I^'f ^ 'abric-softening agents in a 

strength to the substrates, it is. h;w«;er ZireSfLT': P^^'^^'^S ^"equate 

not too high. Conventional ^Tj^^ol^ZTsZllT """Tl °' '''' ^ 
This low free volume renders thr es7su tiS^^^^ 

conditioning material without resulting in less sSactorl ZT "^ Z ~"*'«^«ble amounts of 

add-on ratios renders them less suitabte for reSeTl pT'* °' ™^ "'"«^'"' 'o*' 

impossible for the impiegnated subSte to b^^s siVaI::dTo' Se t'^ir." "^'^ " ^^"^^"^ 
periods. ^un&isienuy aanered to the tumble dryer wall for longer 

-'^^Tll.^^^SJ^Zn^^^ °' ^ "'^^ « •^'•9^ cel. count 

during thetreatmertof fabricsTn a lwrdrSe?^^^^^ ""^ ' 't^ subsequent use 

a suSr r:,;rroSorgt:i?nr r :r°"'"^ '^^^^ ^ -'"•-«on of 
=Xc:;x!^rd£=r^ 
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useful is a substrate in the form of a sheet, preferably a flexible sheet. The single face surface area of such 
a sheet is preferably from 1-1000 cm^, more preferably from 50-500 cm2, most preferably between 100 and 
250 cm2. The thickness of such a sheet is preferably from 0.1 to 10 mm, more preferably between 0.5 and 
5 mm, most preferably between 0.5 and 3 mm. 

The substrate material can be any porous material having the required void volume and cell count. 
Particularly useful are porous polymeric substrate materials as described in EP 68 830. Especially useful 
are substrate materials having more than 95% void volume and a call count of more than 350 per cm. 

The conditioning agent to be combined with the substrate can be any material capable of providing 
conditioning benefits to fabrics in the tumble dryer stage. Preferably, fabric conditioner materials used in an 
article according to the present invention comprise more than 10% of softening material, more preferably 
more than 20% of softening material. Preferably, the conditioning agent comprises a cationic softening 
material, which may be selected from cationic, nonionic, amphoteric or anionic fabric softening materials. 
Such a cationic fabric softener is preferably a water-insoluble cationic fabric softener material. 

Suitable amphoteric fabric conditioning material for use in a composition according to the invention are 
fabric substantive amphotheric materials forming a particulate dispersion at a concentration of less than 1 
g/l at at least one temperature between 0 and 100"C. Preferably at at least one temperature between 10 
and 90 • C, more preferred between 20 and 80 • C. For the purpose of this invention a fabric substantive 
amphoteric material is preferably an amphoteric or zwitterionic tertiary or quaternary ammonium compound 
having either one single long hydrocarbyl side chain or two long hydrocarbyl chains. From these 
compounds the use of amphoteric or zwitterionic ammonium compounds having two long hydrocarbyl 
chains is particulariy preferred for many reasons Including costs, ease of processing and better stability and 
performance. Suitable amphoteric materials are for example disclosed in EP 89200545.5. 

In this specification the expression hydrocarbyl chain refers to linear or branched alkyi or alkenyl chains 
optionally substituted or interrupted by functional groups such as -OH,-0-,-CONH-,-COO-.etc. 

Preferably the amphoteric fabric substantive materials are water insoluble and have a solubility in water 
at pH 2.5 at 20*C of less than 10 g/l. The HLB of the amphoteric fabric substantive material is preferably 
less than 10.0. 

Suitable cationic fabric softener materials for use in a composition according to the present invention 
are cationic materials which are water-insoluble in ttiat the material has a solubility in water at pH 2.5 and 
20 of less than 10 g/l. Highly preferred materials are cationic quaternary ammonium salts having two 
CI 2-24 hydrocarbyl chains. 

Well-known species of substantially water-insoluble quaternary ammonium compounds have the formula 
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wherein Ri and R2 represent hydrocarbyl groups from about 12 to about 24 carbon atoms: Ra and R4 
represent hydrocarbyl groups containing from 1 to about 4 carbon atoms; and X is an anion, preferably 
selected from halide. metiiyl sulfate and ethyl sulfate radicals. 

Representative examples of these quaternary softeners include ditallow dimethyl ammonium chloride; 
ditallow dimethyl ammonium methyl sulfate; dihexadecyl dimethyl ammonium chloride: di(hydrogenated 
tallow) dimethyl ammonium metiiyl sulfate: dihexadecyl diethyl ammonium chloride: di(coconut) dimettiyl 
ammonium chloride. Ditallow dimethyl ammonium chloride, di(hydrogenated tallow) dimethyl ammonium 
chloride, di(coconut) dimethyl ammonium chloride and dl(coconut) dimethyl ammonium methosulfate are 
preferred. 

Suitable materials also include dialkyi ethoxyl methyl ammonium mettiosulphate based on soft fatty 
acid, diaikyi ethoxyl methyl ammonium methosulphate based on hard fatty acid, and a material in which R3 
and R4 represent methyl, Ri is Cia-is, R2 is CH2CH2OCOR. where R is stearyl. and X is methosulphate. 
Ditallow dimetinyl ammonium chloride, di(hydrogenated tallow alkyI) dimethyl ammonium chloride, di- 
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(COO.. a.M) dimethy, a..on.. chlonde and .(cocon. a.M) dimethyl ammoniun, .e.hosu«ate .a 
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Rs - c - 0 - CH2-CH2 CH2-CH2-0H 

B ? / \ SO4- 

R5 - C - O - CH2 - CH2 ^CH3 

J^being .allow, which is available from Stepan under the tradename Stepantex VRH 90 
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CH-CH2N+R8R9R10X- 

is a water soluble anion. These matoriate id S^hT^^^^ '''^ *° ^ and X" 

(LEVER BROTHERS). Preparation are described in US 4.137.180 

ben^th^rjfCr '^'•^'"'""'"'"^ '^"'^ '^^^ - hydrcK:a,t,y.imidazo.inium ^.s 



45 




50 



55 



25 carbon atoms and R,^ is hydrogen or L h2rn.?h ' 't ''^^'"'^^"y' 9^°"^ '=°"»^"i"9 '^-^ 8 to 

anion, preferably a halide! mSrorTthoSatf ' '"^ ^ '° ^'^^ A" is an 

idazo,;rmerSr:dr^^^^^ -tanowy. 4,5^lhydro im- 
ride. Other useful imidazolinium materia s 3^2 hiS 'f?' -2;octadecyl-4.5- dihydroimldazolinium chlo- 

chloride and ^iauryM.hydroxy^hyM^le^.|^^ dS„^^^ (2-stearylamidoH,hyl-imidazolinium 

idazolinium fabric softening^omieltl ol ;^^ « herein are the im- 

Representative commercially available materials nf th« oh«w " , 
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Inc). Stepantex Q185 (ex Stepan) ; Stepantex VP85 (ex Stepan); Stepantex VRH90 (ex Stepan); Synprolam 
FS (ex ICI) and the imidazolinium compounds Varisoft 475 (Trade Mark of Sherex Company. Columbus 
Ohio) and Rewoquat \/V7500 (Trade Mark of REWO). 

The compositions according to the invention may also contain.instead of or in addition to the above 
5 mentioned softening agents, one or more amine softening materials. 
The term "amine" as used herein can refer to 
(i) amines of formula 

Rl5 

R16-N (I) 
Rl7 



75 wherein Rts, Rie and R17 are defined as below; 
dl) amines of formula 
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RI8 



Rl9 



N 



(CH2)n 



(II) 



R20 



N 



•R2I 



30 wherein Rig, R19, Rzo and Rji, m and n are defined as below, 
(iii) imidazolines of formula 
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CH2 



N 




CH2 

I 

N — 



8 



R12 



Rl4 



III 



45 wherein Rn , Ri2 and Ru are defined as above. 

(Iv) condensation products formed from the reaction of fatty acids with a polyamine selected from the 
group consisting of hydroxy alkylalkylenediamines and dialkylenetriamines and mixtures thereof. Suitable 
materials are disclosed in European Patent Application 199 382 (Procter and Gamble). 
When the amine is of the formula I above, R15 is a Ce to Ca*. hydrocarbyl group, Rie is a Ci to C24 
50 hydrocarbyl group and R17 is a Ci to C10 hydrocarbyl group. Suitable amines include those materials from 
which the quaternary ammonium compounds disclosed above are derived, in which R15 is Ri. R16 is R2 
and Ri7 is R3. Preferably, the amine is such that both R15 and R15 are C6-C20 alkyi with Cic-Cia being 
most prefenred and with R17 as Ci -3 alkyI, or Ris is an alkyI or alkenyl group with at least 22 carbon atoms 
and R16 and R12 are Ci~3 alkyl. Preferably these amines are protonated with hydrochloric acid, or- 
55 thophosphoric acid (OPA). C1-5 carboxylic acids or any other similar acids, for use in the fabric 
conditioning compositions of the invention. 

When the amine is of formula II above, Rig is a Ce to C24 hydrocarbyl group. R19 is an alkoxylated 
group of formula -(CH2CH20)yH, where y is within the range from 0 to 6, R20 is an alkoxylated group of 
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When the amine is of type (iv) given above, a particularly preferred material is 



R22OH 




— R23— 
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cond^oUttrmi^r^rtorS^^t the fabn-c.ondi«oning composition by introducing the 
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following dryer cycles. During drying, the temperature Inside the tumble dryer will reach a value between 30 
and 90 'C, most likely about 80»C. This elevated temperature in combination with the moist environment 
and the mechanical interaction between fabrics and substrate will result in a gradual release of the 
conditioner material onto the fabrics. After the fabrics have been dried, they will be removed from the dryer. 

5 The article according to the invention will remain adhered to the wall of the tumble dryer during one or 
more subsequent drying cycles. During these cycles, the article will continue to release conditioner material 
onto the fabrics to be dried. At a certain moment In time the amount of fabric conditioner material on the 
substrate will reach a value lower than a certain critical value. As soon as this happens, the substrate will no 
longer adhere to the tumble dryer wall. 

10 It has been found that the moment at which the substrate no longer adheres to the tumble dryer wall 
coincides with the moment whereupon the amount of fabric-conditioning material is so low that the amount 
of released material per drying cycle is insufficient to effect a satisfactory conditioning benefit. The non- 
adherence of the substrate to the tumble dryer wall therefore provides a visual indication to the user of the 
functional exhaustion of the product. 

75 The invention will further be illustrated in the following examples. 

Example 1 

A polymeric material made from a 60/40 weight percent EHA (2-ethyl-hexyl-acrylate)/styrene mixture 
20 was prepared according to the method as described in EP 68830. A dry sheet of 12 x 15 x 0^ cm, having a 
weight of 3 g, a void volume of 97% and a cell count of 450 per cm. was impregnated with 14 g of a 
mixture of 80% by weight Croduret 10 ET and 20% Arosurf TA 100. 

For comparison, a polyurethane sheet (Declon ex McKechnie Company) of 12 x 15 x 0.2 cm, having a 
weight of 1.5 g and a cell count of 40 per cm, was impregnated with the same amount of conditioning 
25 material. 

The products were tested in a Creda Reversair tumble dryer, loaded with 2.5 kg of spin-dried polyester, 
polyester/cotton and cotton fabrics. The sheets were placed on top of the fabrics which were tumble-dried 
for 45 minutes at elevated temperature. The sheet of polymeric material spontaneously and consistently 
adhered to the tumble dryer wall during drying. The polyurethane sheet only incidentally adhered to the 
30 tumble dryer wall. 

At the end of the drying cycle, the fabrics were removed from the dryer, the polymeric sheet still 
adhering to the tumble dryer wall. For determining the amount of conditioner material discharged, the 
polymeric sheet was temporarily removed from the dryer wall. The polyurethane sheet was separated from 
the fabric load and weighed to determine the amount of conditioner discharged. 
35 The drying cycle was repeated using the same sheets but a fresh load of spin-dried fabrics. 

The following results were obtained: 



Table 1 





g conditioner mix delivered per cycle 




Cycle N • 




1 


2 


3 


4 


5 


polymeric sheet 


1.2 


2.1 


0.5 


0.4 


0.6 


polyurethane sheet 


10.6 


2.1 


0.2 







Thus, under the conditions of this test, polyurethane sheets release an unacceptably high level of active 
in the first cycle. After the third cycle the amount of active delivered is unsatisfactory for effecting softening 
benefits. The results show that polyurethane sheets comprising a high active level are not suitable for multi- 
cycle use in a tumble dryer. 

The polymeric sheet, however, gradually releases acceptable levels of the active material during the 
first 5 cycles. After these cycles the polymeric sheet no longer adheres to the tumble dryer wall, therewith 
providing a visual indication of the fact that the amount of active as delivered per cycle is insufficient to 
provide satisfactory softening. Under the conditions of this test, an amount of active of less than about 0.2 g 
per cycle is considered insufficient for satisfactory softening. 



7 



EP 0 361 593 B1 



10 



20 



Example 2 

sheet according to Example 1, impreg a^ S e^^^^^^^^^ f '^"PP'"9- ^ POlyurethane 

at .eve. ajove ,4 g the product sSoL ex^l^n^rC^^^^ 

.ai^=s: r^^^^^^^^^^^^ as -SrSlple The sheet 

to the tumble dryer wall. After lO cycl C3L n^^^^^^^^^^^ '"'^'^ 
providing a visual indication o, funcSS exlST, Z X '° '"^ '""'^'^ ''^^^ "'-"V 

Example 3 

Table 2 
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30 





Reflectometer score 


control • 


0 


cycle 1 


3.4 


cycle 2 


1.7 


cycle 3 


0.8 



'sheet as above with softener but without fluorescer. 



volume and cell count Is used. ^ ' ' '"^^ ""^^"^ °' appropriate void 

Claims 

of more than 90% and a cell Tunt S more 2,1 ST^S ^ ' ''^''"S ^ ^""^ """""e 
comprising a fabric-softening ni^ledal. '^"«=-«'"*tioning 

composition 

7. Method for conditioning fabrics In a tumble dryer comprising the steps of: 

8 
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(a) introducing an article according to claims 1-6 into the tumble dryer: 

(b) introducing a load of fabrics into the tumble dryer; and 

(c) operating the dryer at elevated temperatures while the article according to claims 1-6 Is adhered 
to the tumble dryer wall until the fabrics are of satisfactory dryness. 

5 

8. Method for conditioning fabrics In a tumble dryer according to claim 7, additionally comprising the 
steps of: 

(d) removing the fabrics from the tumble dryer, while the article according to claims 1-6 remains 
adhered to the tumble dryer wall; and 

10 (e) repeating steps (b) to (d) until the article according to claims 1-6 no longer adheres to the tumble 

dryer wall, therewith providing a visual Indication of functional exhaustion of the article. . 

PatentansprUche 

75 1. Gegenstand mit Eignung zur Konditionierung von Qeweben in einem Tumbler, umfassend eine 
Kombinatlon eines Substrats und einer Gewebekonditionierzusammensetzung, wobei das Substrat ein 
poroses Material mit einem Porenvolumen von mehr als 90% und einer Zellenzahl von mehr als 250 
Zellen pro cm und die Gewebekonditionrerzusammensetzung ein gewebeerweichendes Material umfas- 
sen. 

20 

2. Gegenstand zur Konditionierung von Geweben nach Anspruch 1, dadurch gekennzeichnet, daB das 
Substrat aus einem flexiblen lagenartigen Substrat besteht. 

3. Gegenstand zur Konditionierung von Geweben nach Anspruchen 1 bis 2, dadurch gekennzeichnet, dal3 
25 das Substrat aus einem polymeren Substratmaterial besteht. 

4. Gegenstand zur Konditionienjng von Geweben nach AnsprUchen 1 bis 3. dadurch gekennzeichnet. daB 
die Gewebekondltionierzusammensetzung ein kationisches Gewebe erwelchendes Material umfafiL 

30 5. Gegenstand zur Konditionierung von Geweben nach Anspruchen 1 bis 4, dadurch gekennzeichnet. daB 
die Gewebekonditionlerzusammensetzung eine Erweichungstemperatur von 30 bis 90 * C, beisplelswei* 
se 80 'C. aufweist. 

6. Gegenstand zur Konditionierung von Geweben nach Anspruchen 1 bis 5, dadurch gekennzeichnet. dafi 
35 das GewichtsverhSltnis Substrat/Gewebekonditionierzusammensetzung zwischen 5/1 und 1/20 llegt. 

7. Verfahren zur Konditionierung von Geweben in einem Tumbler, umfassend die folgenden Schritte: 

a) Einbringen eines Gegenstands nach AnsprUchen 1 bis 6 in einen Tumbler; 

b) Einbringen einer Beladung von Geweben In den Tumbler und 

40 c) Betreiben des Trockners bei erhohten Temperaturen. wahrend der Gegenstand gemaB AnsprU- 

chen 1 bis 6 an der Tumblerwand haftet, bis die Gewebe eine zufriedenstellende Trockenheit 
aufweisen. 

8. Verfahren zur Konditionierung von Geweben In einem Tumbler nach Anspruch 7, zusatzlich umfassend 
45 die folgenden Schritte: 

d) Entfernen der Gewebe aus dem Tumbler, wahrend der Gegenstand gemaB AnsprUchen 1 bis 6 
an der Tumblenwand haftenbleibt und 

e) Wiederholen der Schritte b) bis d), bis der Gegenstand gemSB AnsprUchen 1 bis 6 nicht mehr an 
der Tumblen^and haftet. wodurch ein sichtbares Zeichen geliefert wird. daB der Gegenstand 

50 funktionell erschopft ist 

Revendicatlons 

1. Un article approprid pour conditionner du linge dans un s§choir rotatif, comprenant une combinaison 
55 d'un substrat et d'une composition de conditionnement du linge, le substrat comprenant un materiau 
poreux ayant un volume de vide sup^rieur k 90 % et une numeration cellulaire sup^rieure ^ 250 
cellules par cm. la composition de conditionnement du linge comprenant un materiau adoucissant le 
linge. 
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6. Un article pour conditionner le llnge selon les revendicatinn^ 1 r ^=.r«^*^^ a 

7. Un proc6d^ pour conditionner le linge dans un sdchoir rotatif comprenant les 6tapes consistant k ■ 

a m^uire un article selon les revendicatfons 1-6 dans le s^choir rotatif ' 

(b) introduire una charge de linge dans le sechoir rotatif- et 

(c) faire fonctionner le s^choIr h des temperatures ^levies pendant que I'article selon les revendica 

^ ' ^^^^^ ^. en 

Ha^ri^s^r ro^^^^^^ 1-a reste p.a«,u. 
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